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[0 001] This application claims the benefit of Korean Application No. P2002-085593 filed in 
Korea on December 27, 2002, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

,0002, The present tavern, on re.a,e S ,o a data pad region of a liquid eryaal disp.ay pane! and a 
tearing merhod thereof, and in particu.M ,„ a data pad region of a Uquid erysra. disp.ay pane, and 
a beating method thereof for preventing damage ,o a data pad region and for securing an 

electrical contact area. 

Discussion of the Related Art 
,00031 In general, a liquid crysla. display deviee displays a desired image by individually 
supplying a data signal to liquid crystal ee.ls arranged in a matrix form and coupling Ugh. 
finance of me tiquid crysta. eeUs according to image information. The liquid crystal display 
device indudes a Hquid crystal disp!ay pane, with me fiquid crystal ce.U ^ranged in a matrix form 
.nd a driving unit for driving me tiquid crystal cells in each of me liquid cryaal ceU, The liqmd 
cryam. disp.ay pane, inc.udes a co.or finer substrate and a thin film transistor array substrate 
at.ached with a space therebetween, and a Uquid crysta. .ayer formed within me space between me 
color filter substrate and me thin film transistor array substrate. 

,0004, A commonelec«^eandapixe.e.ec tt odearaformedfaeingeachomero„inner 
surfaces of me co.or fitter substrate and the mm fittn transistor array substtate such mat an electric 
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eeU of ft. ftin fihn transistor array substrate, while the eom.no, e.ecbode is integrafiy formed a, the 
entire surface of the eo.or filter substrate. By eontroUitg a vo.tage applied to the pixel eleetrode 
while fire common e.ectrode is receiving another vo.tage, light tra—ee of ..quid crystal cells 
can be individuaUy controUed. To con.ro. the vohage applied to the pixel electrode by liquid crysta, 
eeus.each.iquidcrys.lcel.inc.udesadunfilrn — used as a swhchmg device. On fte fttn 
fihn transistor atray subsuate of the fiquid crysta. display pane,, a plurality of data lines for 

gatt fines for —ng a scan signa. from a gate driving unit to the fiquid crysra. cefis intersect to 
define Uquid crysta. ce„s drat are adjacent ,o every intersection of the data fines and gate lines. The 
gate driving unit sequentially supplies a scan signal to the gate fines, so ftat gate fines of liquid 
costal cefis arranged in the matrix cat, be selected one by one while image information is supphed 
„ a se.ec.ed line of me liquid crysta. cefis from fire da* driving urn. by way of me data fines. Parts 
of fire fiquid crysta. disptay device win be described in derai. with reference ,o accompanying 
drawings. 

l00 051 FIG 1 isaplanviewfilusna.ingaum.pixe.ofliquidcrys^ldisplaydevicein 
aeco^cewimare.a.edar.. As shown inFIG .,ga.e«nes4-, and 4 are horizon*,,, arranged a. 
regularm ,erva,s, and data fines 2 and 2 + , are vertica.,y arranged a, regular inrerva.s. According,,, 
m d 4 and the data fines 2 and 2 + , cross each other. A unit pixel is defined within 

t herecu mg u.arregionf„rmedbymecross i ngga tt .ine S 4- 1 and 4 and data fines 2 and M. The 

unit pixel includes a rhin film transistor (TFT) and a pixel electrode 14. 
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,0006] The thin film transistor (TFT) inc.ndes a gate electrode 10 extending from the gate line 
4; a sonrce etectrode 8 extending from the data line 2 so as to be partly overlapping with the gate 
eleetrode 1 0; and a drain electrode 12 mat corresponds to the source electrode 8 across from the gate 
electrode 10. The sonrce electrode 8 and the drain electrode 12 are formed over rhe gate electrode 
10 so as to be separated. The drain electrode 12 is electrically connected to a pixel electrode 14 
thronghadrain contact ho.e 16. The pixel e.ectrode 14 is made ofa transparent conductive materia, 
such as indium tin oxide (ITO) or indium zinc oxide (IZO). 

|0007| In addition, the thin film transistor (TFT) includes a semiconductor layer (not shown) 
ft* becomes a conductive channel between the source electrode 8 and tire drain elecrrode 12 when a 
scan signal is supplied to the gate dectrode 10. The scan signal is supplied to the gate electrode 10 
from the gate line 4. When tire conductive chamrel is formed between the sonrce electrode 8 and the 
drain electrode ,2 of the thin film transistor (TFT), a data signal supplied to the source electrode 8 
from the data line 2 is transmitted to the drain electrode 12 via the conductive channel. 
(00081 Because the drain electrode 12 is electrically connected to the pixel electrode 14 
through tire drain comae, hole 16, the data signal supplied to the drain electrode 12 is applied to tire 
pixel electrode 14. Thus, the pixel electrode 14 receives tire data signal and generates an electtic 
field across the liquid crystal layer with a common electrode (not shown) formed on a color filter 
substtate. When tire electric field is applied ro the liquid crystal .ayer, tire liquid crystal is rotated by 
dielectric anisotropy and transmits tight from a back light. The po.ariza.ion of transmitted light is 
adjusted by a voltage value of the data signal. 
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,00091 The pixel electrode 14 also contacts to a storage electrode 20 through a storage contact 
hole 22. The storage electrode 20 is operated as a storage capacitor 1 8 hy heing overlapped with a 
preceding gate line 4-1 with a gate insulating layer (not shown) therebetween. Accordingly, the 
storage capacitor 18 charges to a voltage value of Ore data signal for a tum-on period of the thin film 
transistor (TFT) in which the scan signal is applied to the gate line 4. Afterward, the storage 
capacitor 18 supplies the charged voltage to the pixel electrode 14 during a turn-off period of the 
thin film transistor (TFT) such that operation of the liquid crystal is maintained. 
100101 FIG 2 is an exemplary view illustrating a section of a unit pixel taken along a line I-F 
in FIG 1. As shown in FIG 2, the liquid crystal display panel includes a color filter substrate 60 and 
a thin film transistor array substrate 50 attached with a space maintained therebetween by a spacer 
70. A liquid crystal layer 80 is positioned within the space beween the thin film transistor army 
substrate 50 and the color filter substrate 60. 

[0011] Fabrication processes of a thin film transistor will be described with reference to FIG 
2. First, a gate electrode 10 is formed by applying metal material on the thin film transistor array 
substrate 50 and pattering the metal material. Then, a gate insulating layer 30 is formed by 
depositing an insulating material at an upper surface of the thin film transistor array substrate 50 on 
which the gate electrode 10 is formed. An active layer 36 is formed on the gate insulating layer 30 
by sequentially depositing a semiconductor layer 32 made of amorphous silicon and an ohmic 
contact layer 34 made of n + amorphous silicon doped with phosphorus (P) at high concentration and 
patterning the semiconductor layer 32 and the ohmic contact layer 34. By depositing metal material 
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the gate insulating layer 30 and the ohmic contact iayer 34 and patterning the metal material, the 
electrode 8 and the drain electrode 12 of the thin film transistor (TFT) are fonned. The 
electrode 8 and the drain electrode 12 are patterned so as to be separated on the snrface of me 
active layer 36. 

tmn The ohmic comae, .ayer 34 is exposed on me snrfaec of the active layer 36 beoveen me 
source electrode 8 and the drain decode 12. The exposed ohmic contact ,ayer 34 is removed in the 
pattemingprocess of the source electrode 8 and the drain electrode 12. Subsequemly, 
semiconductor iayer 32 is exposed between fire source electrode 8 and the drain electrode ,2 by 
moving the ohmic contact .ayer 34, and the exposed semiconductor !ayer 32 is a chamte, region of 
the thin film transistor (TFT). 

mi] A passivation film 38 is then formed by depositing an insulating materia, on the gate 
insulating .ayer 30 on which fire source e.eCrode 8 and Ore drain e,ectrode ,2 were fonned indnding 
the exposed semiconductor layer 32. A drain contact ho.e 16 exposing a portion of the drain 
dectrode 1 2 is formed by selective* etching a portion of the passivation fdm 38 on Ore drain 
e.ectrode 12. By forming a transparent e.ectrode materia, on tire passivation film 38 and paneming 
.he transparent electrode materia., the pixe. e.ectrode ,4 is formed so as to be connected «o tire drain 
electrode 12 through the drain contact hole 16. 

l0 »,4, After forming an afigning layer 5. ondte surface of tire resuftan, a rubbing 
process is performed. More particular,,, fire surface of tire aligning .ayer 51 is rubbed by a fabric a. 
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a utufotm pressure and speed. High molecule chains on the surface of the aligning layer 51 are 
aligned in a speeified direction. This determines an initial aligning direction of the liquid crytfal. 
[00151 Fabrication processes of the storage capacitor region will now be described with 
reference » accompanying FIG 2. Firs, the gate line 4-! is patterned on the thin ftlm transistor 
army substrate 50, and the gate insulating layer 30 is formed thereon. The gate line 4-1 is formed 
while the gate electrode 1 0 of the thin film transistor (TFT) is formed. The gate insulating layer 30 
is the same as me gate insulating layer 30 of the thin film transistor (TFT). The storage e,ecttode 20 
is patterned on the surface of me gate insulating layer 30. The storage electrode 20 is formed while 
forming of the source electrode 8 and the drain electrode 12 of the thin film transistor (TFT), and 
operated as the storage capacitor 18 by being overlapped with a portion of the gate line 4-1 with the 
gate insulating layer 30 therebetween. 

[00161 After forming the passivation film 38 on the gate insulating layer 30 and the storage 
electrode 20, a storage contact hole 22 is formed exposing a portion of the storage electrode 20 by 
etching a portion of the passivation film 38. The passivation film 38 is the same as the passivation 
film 38 in the thin film transistor (TFT) region, and the storage contact hole 22 is formed while 
forming the drain contact hole 16 of the thin film transistor (TFT). The pixel electrode 14isttten 
patterned on the passivation film 38, and connected to the storage dectrode 20 through the storage 
contact hole 22. The pixel electrode 14 is the same as the pixel electrode .4 fonned on me thin film 
transistor (TFT) region. 
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„ 01 7, Fabrication processes of the color filter subarate 60 will be described with reference to 
F ,0 2 First, a black matrix 62 is coated on the color filter substrate 60 with specified intervab. A 
red (R), green (G) and bine (B) co.or filter 63 is formed on the snrface of the color fiber substrate 50 
on which the blacx matrix 62 is formed. A common electrode 64 is formed by forming a mete, 
.uaeria. on the surface of the co,o, fiber 63 including the blade matrix 62 and patterning me metal 
material. 

l„., 81 After forming art aligning layer 65 on the surface of me resultant structure, a rnbbing 
p^ess is performed. After tire thin film transistor array substrate 50 and the co.or filter substrate 60 
is fabricated, a sealant (no. shown) is formed on the thin film translator array substrate 50, and a 
spacer 70 is formed on the co.or filter substrate 60. The spacer 70 can he formed on the thin film 
lister atray substrate 50 and the sealant can be formed on the color filter substrate 60. The 
spacer 70 cat, he positioned by a scattering method, such as scattering glass beads or p.astic beads 
having a certain diameter. 

lM191 After forming the sea.au. and the spacer 70, the min film transistor array subs«ra,e 50 
and the color filter substrate 60 are attached to each other. The atiached thin film transistor array 
subsume 50 and the color filter 60 am cu, into unit liquid crystal display panel, To improve the 
vield, ptea. liquid crystal display panels are simultaneously formed on a large-sized glass subsnate. 
Thus, a cutting process is required. 

,,020, Aliquidcrys^layergOisformedwiuunaspacebetweenutealigninglayerSl ofthe 
to film transistor ^ substrate 50 and the aligning layer 65 of the color filter substiate 60 by 
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inject liquid crystal into tire cu, unit liquid crys.nl pane, and sealing an injection hole. After 
injecting liouid crystal into plural liquid crysul panels, the a«aehed thin ft.m rransistor array 
substt ate 50 and eo.or fitter substrate 60 are cut into unit liquid crystal panels. However, due to the 

crystal uniformly. 

,0021] Product may be lowered due ro Uquid crystal injection defect. Accordingly a 
m e,hod of injecting Uquid crystal after the attached thin fihn ttansismr anay substrate 50 and eo,or 
fitter substtnte 60 tita, is cu. into unit liquid crysud panels has been proposed. Since the uni, liqurd 
crystal pane, has only a few pm (nricrons) of cett gap for the hundreds of cm' a K a, a vacuum 
injection method is most frequently used, which uses a pressure difference between an inner side 
and an outer side of tire urn, liquid crystal panel, in order to effectively inject the liquid crystal 
thereto. 

,00221 FIG 3 is an exempt view ittustrating a section of a uni, pixel taken along a Hue II- 
IP in FIG 1 FIGJshowstiregateinsulatinglayerSOformedonmesurfaceofmeminfilm 
— array substrate 50; m e data lines 2 and 2 +1 patterned on me surface of the gate insulating 
la yer 30 so as to be separated ftom each other; the passivation film 38 formed on the surface of the 

ft, surface of tire passivation film 38 in which the dam lines 2 and 2M are separated. Although no. 
shown in FIG 3, as described in me thin film transistor (TFT) fabrication processes wfth regard .o 
PIG 2 to active layer 36 including me semiconductor layer 32 and me ohmic conmc. layer 34 may 
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be remained o»the .ower portion of Are data .toes 2 and 2rt. Usnally, dre passivation film 38 is 
made of an inorganic thin film, snch as SiNx or SiOx, etc. 

(00231 Byoverlappingfheda.alines2and2 + f with a portion of the pixel electrode 14bythe 
passivation film 38, an aperture ratio of tire liquid crystal display device can be further improved. 
However, because the passivation film 38 is made of a thin film inorganic material, snch as SiNx or 
SiOx, when the data lines 2 and 2+1 are overlapped with a portion of the pixel electrode 14 by tire 
passivation film 38, signal characteristics are deteriorated because tire data lines 2 and 2 + l and the 
pixel electrode 14 are influenced mutually (for example, parasitic capacitance). To prevent 
deterioration of tire signal characteristics in case that the data lines 2 and 2 + l and the pixel elecuode 
,4 are overlapped with a portion to each other by the passivation film 38, a high aperture ratio liquid 
crysfcl display device using thick film organic material such as BCB (benzocyclobutene), etc. 
having low dielectric consten. for a materia, of the passivation film 38 has been suggested. The high 
aperture ratio liquid crystal display device will be described with reference to accompanying 
drawings. 

,0024) FIG 4 is an exemplary view illustrating a plan view of tire high aperture ratio liquid 
crystal display device, and FIG 5 is an exemplary view illustrating a section taken along a line III- 
nr in FIG 4. First, FIG 4 has the same plan construction win, FIG 1, except for tire overlapping of 
aportion of dre pixel elecuode 14 with tire data lines 2 and 2 + l, FIG 5 shows tire gate insulating 
layer 30 formed on the surface of .he thin film transistor army substrate 50; tire data lines 2 and 2f 1 
patterned on the surface of tire gate insulating layer 30 so as to be separated from each other; tire 
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passivation film 48 fomred on tine surface of the gate insulating layer 30 including tire data lines 2 
and 2rt ; and tire pixel electrode 14 patterned on tire surface of the passivation film 38 in which tire 
data lines 2 and 2+1 are separated so as to be partly overlapped with the data lines 2 and 2M . 
Although not shown in FIG 5, as described in tire thin film transistor fabrication processes in FIG 2, 
the active layer 36 including the semiconductor layer 32 and the ohmic contact layer 34 may be 
remained on the lower portion of the dam lines 2 and 2+1 . By forming the passivation film 48 as a 
thick fihn by using an organic material such as BCB, etc. having low dielectric constant, afihough 
me dam lines 2 and 2 + l are overlapped with a portion of the pixe. electrode 14, it is possible to 
prevent the occurrence of mutual influence in the overlapped regions of the pixel electrode 14. 
[0025] FIG 6 is an exemplary view illustrating a schematic plan structure of the unit liquid 
crystal display panel. As shown in FIG 6, a unit liquid crystal display panel 100 is constructed by 
attaching tire dun film transistor a*ay substrate 50 to tire color filter substrate 60, an upper longer 
side and a left shorter side of tire thin film transistor array substrate 50 protrude with respect to tire 
color filter substtate 60. The unit liquid crystal display panel 100 includes an image display region 
113 on which the gate lines and tire dam hues cross each other. The unit pixels are arranged in a 
matrix form. Agate pad region 114 is connected to tire gate lines of me image display region 113. 
The dam pad region 115 is connected to the dam lines of the image display region 113. 
,0026] The ttun film tiansisror array substiate 50 and tire color filter substrate 60 are separated 
from each other by the spacer, and attached to each other by a seal pattern 1 16 formed at the 
periphery of me image display region 1 .3. The gate pad region 114 is formed at me edge of tire tirin 
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film transistor substrate 50 in which the shorter side protrudes in comparison win, the color filter 
substrate 60, and the date pad region 11 5 is formed a. the edge of the thin fihn transistor substrate 50 
in which the longer side protrudes with respect » the color filter substrate 60. In addition, the gate 
pad region 114 supplies scan signals from the gate driver integrated circuit to the gate lines of the 
image display region 113. Th. date pad region 115 supplies image information from the date driver 
integrated circuit to (he data lines of the image display region 113. 

[0027] FlG7isdetailedviewiUustratingaportionofthedatapadregionll5inFia6. As 
shown in FIG 7, the date pad region includes data lines 2 and 2+1 that are vertically arranged at 
regular intervals and date pads 115Aand 115B that are etectrfcally connected to the end of the date 
lines 2 and 2+1. The date pads llSAand 115B respectively include side contacts SCI to SC7 
separated from each other at regular intervals. 

100281 FIGs. 8A to 8C are exemplary views sequentially illustrating a section construction of 
the date pad region 1 1 5 taken a!ong a line WW in FIG 7. As show, in FIG 8A, the gate insulating 
,ayer 30, the active layer 36, the date line 2 and the passivation fihn 48 made of an organic material 
such as BCB, etc. are sequentially fotnred on tee surface of the thin fihn transistor array substrate 
50. As depicted in FIG 2, the gate insulating layer 30, the active layer 36 and tee date line 2 are 
formed in the fabrication of the thin film transistor (TFT). As depicted in FIGs. 4 and 5, the 
privation film 48 made of an organic materia, such as BCB, etc. is formed to improve an aperture 
ratio of the liquid crystal display device. 
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,00291 As shown in FIG 8B, side contact holes SCI • to SC7' are formed by etching the 
passivation film 48. As described above in reference to FIG 2, etching of the passivation film 48 is 
performed shnnltaneonsly in forming of the drain contact hole 16 for connecting the drain electrode 
,2 and .he pixel electrode 14 of to thin film transistor (TFT), by a dry etching method. In general, 
U>e data line 2 is made of a eondnctive materia, such as Cr. However, according to size increase and 
high relation trends of the liquid crystal display device, a width of the dam line 2 has to be 
reduced. However, a reduced width increases resistance even though quantity of image information 
twitted through the data fine 2 is increasing as display panels become larger. To improve image 
information transmission performance, a conductive material, such as Mo, having .ess resisuurce 
ton Cr has been recently used for fire data line 2. However, a conductive material, such as Mo, 
used for fire dam line 2 can be etched by fire dry etching of the passivation film 48. 
,00301 The dam line 2 made of a conductive materia, such as Mo is electrically contacted to 
to pixel electtode .4 at to side of to side contact holes SC.' to SCT . The more to number of 
to side contact holes SC.' to SCT, to more a contact area of to dam line 2 and to pixel electrode 
,4 can be secured, and according resistance can be reduced, to addition, to active layer 36 
formed in fabrication of to thin film transistor (TFT, may be etched by to dry etching of to 
passivation film 48. Thus, by etching to dam line 2 and to active layer 36, to gate instating layer 
30 is exposed to the bottom surface of to side contact holes SCI' to SCT . 
,00311 Then, as shown in FIG 8C, by patterning to pixel electrode 14 on to surface of to 
resultant structure, to pixel electrode 14 is electrically contacted to to side of to dam line 2 
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toongh the side contacts SCI to SC7. A S described above witb reference to FIG 2, patterning 
pixc. .4 is performed simuhaneousiy wbiie the patterning of the pixel electrode 14 of a 

.ft pixel, and a transparent conductive material, such as ITO, is applied to tire pixel elecuode .4. 
,0032) In a subsequent probe inspection, needles are contacted ,o tire data pad region 1 1 5, and 
a test signs, is applied. In more derail, when me liquid crystal display pane, is fabricated, a probe 
inspection fo, inspecting an open defect o, a short defee, of the gate Hues and the data tines through 
imag es displayed on me image disp.ay region is performed by app.,mg test signals to the gate tines 
and the data tines through the gate pad region and me data pad region. However, in tire re.ated art, 
because tire phrra, side contacts SD. to SD7 are fonned on the data pad region, contact b«ween tire 
needles and the side contacts SD1 to SD7 can not be performed smoothly. 
(00331 M„reparticu,arty,thedatapadregion 115 has peaks and depressions because of the 
p.ura, side contacts SD, to SD7. Accordingly, when tire need.es are in contact, a scratch may occur 
on the surface of tire data pad region .15 if a misatignment occurs. This causes a defect in the liquid 
cryste. display panel. Further, replacement of damaged needles may be required. 
,0034] In addition, in tire data pad region 1 1 5, an inorganic material, such as SiNx or SiOx, 
used for me gate insuring .ayer 30 has good interfacia. adhering characteristics. On tire contrary, 
an orgarric materia, such as BCB used fo, the passivation fUm 48 has poor interfacia, adhering 
characteristics. According,, the pixe, decode ,4 can be separated from me organic passivation 
fdm 48. More parttcmariy, if an area contacted to the passivation fflm 48 is wider man an area 
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contacted <o ft. gate insulating layer 30 exposed ,o the bottom surface of fte side contact holes 
SCI' to SCT, fte pixel electrode 14 may be easily separated ftom fte passivation film 48. 
(00351 After fte liquid crystid display pane, is fabricated, when a defective TAB occurs in a 
module process for Cecftically contacting the date driver integrated circuit to fte date pad region 
1,5 by aTAB (tepe-au.oma.ed bonding) method, fte defective TAB is deteched fiom .he datepad 
region ,. 5. Becausefte pixel e.ec tt ode !4 is adhered te fte TAB, a portion or whoie pixe. electiode 
,4 is separated ftom fte passivation film 48. Accordingly, fte date pad K gio„ 1.5 is damaged, and 
becomes a defect of fte liquid crystal display panel. In addition, when fte defective TAB is 
deteched ftom fte date pad region 1 .5, fte pixel electrode .4 and fte passivation film 48 may be 
separated ftom fte active .ayer 36 since fte pixel electrode .4 adhered to fte defective TAB. 
,0036, To improve interfacia. adhering characteristics of fte passivation film 48 made of an 
organic material, such as BCB, a triple layer sttucture depositing an upper SiNx film/BCB 
flhn/lower SiNx film can be used as fte passivation film 48. However, even in fte triple layer 
structure, when fte defective TAB is deteched ftom fte data pad region 1 1 5, fte pixel electrode 14 
«4 fte upper SiNx film may separate ftom fte BCB film since fte pixel electrode .4 is adhered ft 
fte defective TAB. In addition, fte pixel electrode ,4, fte upper SiNx film and fte BCB film may 
separate ftom fte lower SiNx. Thus, ftere is no interfacia! adhering characteristics improvement in 
fte date pad region 11 5 with a triple layer structure. 
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SUMMARY OF THE INVENTION 
[0037] Accordingly, the present invention is directed «o a data pad region of a liquid cysta. 
display panel and a fabrication meftod thereof .ha. substential.y obviate one or more of toe 
problems due to limftations and disadvantages of the related art. 

,00381 An object of toe present invention is to provide a da.a pad region of a liquid crystel 
display panel and a fabrication meftod toereof capable of preventing damage of a dam pad region 
and securing an electrical contact region. 

,00391 Additions features and advances of toe invention will be se. forth in toe description 
which follows, and in part will be apparen. from toe description, or may be learned by practice of 
me invention. The objectives and other advantages of me invention will be realized and auained by 
fte structure particularly pointed out in fte wvhten description and claims hereof as well as fte 
appended drawings. 

,0040) To achieve ftese and other advantages and in accordance with fte purpose of fte 
presen. invention, as embodied and broadly described, a daft pad region of a liquid crystel display 

pads respectively connected to tire date tines, at least one first side comae, wift a firs, area formed in 
each date pad and at leas, one second side comae, wift a second area formed in each date pad, 
wherein fte firs, area is larger than the second area. 

,00411 ,uanofteraspec,,ameftodforfabricatingadatepadregionofa.iquidcry S te.dis P lay 
pane, in accordance wift fte presen, invention includes: forming a gate insulating layer, date lines 



l-WA/2056898.1 



16 



and a passivation film in a data pad forming region of a substrate; forming at least one first side 
contact hole with a first area at the central region of the data pad forming region and forming at least 
two second side contact holes with a second area respectively at both edges of the data pad forming 
region, wherein the first area is larger than the second area; and forming at least one first side 
contact electrically connecting one of the data lines to a conductive layer at the first side contact 
hole and forming at least one second side contact electrically contacting the data line to the 
conductive layer at the second side contact hole by patterning a conductive material. 
[00421 In another aspect, a liquid crystal display panel has a substrate having an image display 
region with unit pixels arranged in a matrix and a data pad region at the periphery of the image 
display region, wherein the data pad region includes: a plurality of data lines vertically arranged at 
specified intervals; a plurality of data pads respectively connected to the data lines; at least one first 
side contact with a first area formed in each data pad; and at least one second side contact with a 
second area formed in each data pad, wherein the first area is larger than the second area. 
[0043] It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory and are intended to provide further explanation 

of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0044] The accompanying drawings, which are included to provide a further understanding of 
the invention and are incorporated in and constitute a part of this specification, illustrate 
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embodiments of me invention and together with me description serve » expiai, me principles of me 
invention. 

(0045] FIG 1 is a plan view illustrating a unit pixel of a liquid crystal display device in 
accordance with a related art. 

l0 046] FIG 2 is an exemplary view illustrating a section of a unit pixel taken along the line I- 
I' in FIG 1. 

l00 47] FIG 3 is an exemplary view illustrating a section of a unit pixel taken along the line II- 
II' in FIG 1. 

[0048] FIG 4 is an exemplary view illustrating a plan construction of a high aperture ratio 
liquid crystal display device. 

[0049] FIG 5 is an exemplary view illustrating a section taken along the line 111-111' in FIG 4. 
[0050] FIG 6 is an exemplary view illustrating a schematic plan structure of a unit liquid 
crystal display panel of the related art. 

[0051] FIG 7 is an exemplary view illustrating a portion of a data pad region in detail in FIG 
6. 

[0052] FIGs. 8A to 8C are exemplary views sequentially illustrating a section construction of 
the data pad region taken along a line IV-IV' in FIG 7. 

[0053] FIG. 9 is an exemplary view illustrating a section of a data pad region of a liquid 
crystal display penal in accordance with a first embodiment of the present invention. 
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,0054] FIGs. lOAto 10C are exemplary views sequentially illustrating a section construction 
of the data pad region taken along a line V-V in FIG 9. 

.0055] FIG 11 isanexemplaryviewillustranngasectionofadatapadregionofaliquid 
crystal display penal in accordance win, a second embodiment of the present invention. 
.00561 FIG IJisanexcmplaryviewiHustratingaseetionofadaapadregionofaliquid 

crystal display penal in accordance with a third embodiment of the present invention. 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 
[00571 Reference will now be made in detail to the illustrated embodiments of the present 
invention, examples of which arc illustrated in the accompanying drawings. 
,00581 FIG 9 is an exemplary view illustrating a section of a data pad region of a liquid 
crystal display penal in accordance with a first embodiment of the present invention. As shown in 
FIG 9, the data pad region of a liquid crysral display panel includes da.a lines 202 and 202+1 that 
are vertically arranged at specified intervals, and data pads 215A and 215B that are electrically 
connected to the data lines 202 and 202+1 . A firs, side contact SCI 1 is respectively formed at the 
central portion of the data pads 2.5Aand 215B, am. a plurality of second side contacts SC12 to 
SC15 having an area smaller man that of the fits, side contact SC11 axe respectively formed a. the 
,op end and me bottom end of fire data pads 21 5A and 21 5B so as to be separated from each other a, 
specified intervals. When a defective TAB is detached from the data pad region due to TAB defect 
in a subsequent module process, the first side contact SCt 1 having a wider area man those of the 
p.uraltty of fhe side comae* SCt2 to SC15 prevents films formed on the data pad region from being 
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separated from the data pad region by securing a physical contact area of the flints supporting the 
data pads 2.5A and 215B. The plurality of the second side contacts SC12 to SC15 having a smaller 
area than that of the firs, side contact SCU prevents an increase in electrical contact resistance for 
the datepadregionbys«uringa P hysic*l contact area of fire films supporting the data pads 21 5 A 

and215B. 

l0059] F ,Gs. ioa to IOC are cross-sectional views sequentially illustrating a section 
conation of me data pad region taken along a line V-V in FIG 9. As shown in FIG 10A, a gate 
insuring layer 230,an active layer 236,adata line 202 and a passivation film 248 made of an 
organic material such as BCB are sequentially fotmed in me data pad forming region of a substrate 
250. The substrate 250 is a thin film transistor array substrate of a liquid crystal display panel to be 
attached to a color filter substtate. A longer side attd a shorter side of the thin film tnmsistor array 
substrate are protrudes with respect to the color filter substtate. A gate pad region and a data pad 
re g i onareformedonme P r„ttudedregionsof*esubsttate250. The substtate 250 includes: an 
image display region on which the gate lines horizontally arranged a. a regular intervals and the datt. 
Unes vertically arranged a, a regular intervals cross with each other; unit pixels arranged in a nrattix; 
the gate pad region connected*, the gate lines of the image display region; and the date pad region 
connected to the date lines of the image display region. Thin film tutors transmit image 
information to the display region through the data lines of the substtate 250. 
[00601 At the same time as the thin film transistor in a unit pixel of the substtate 250 is 
formed, the gate insulating layer 230, tine active layer 236, the date line 202 are simultaneously 
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formed on the data pad forming region of ft. 250. The passivation film 248 made of an 

organie material, snch a, BCB, is formed to improve aperture ratio of the liauid crys^l disp.ay 
panel. 

,006.1 As shown in FIG .OB, a fir,, side contact hole SCI 1 • is formed at the centra, portion 
of me dam pad forming region, and a plurality of the second side contact holes SC. T to SC15' 
having an area smaller than tha. of ft. first side comae, hole SC11' are formed a, bod, sides of the 
d- pad forming tegion by etching the passivation film 248. When forming a drain contac, hole for 
connecting a drain electrode ,o a pixel electrode of the thin frim transistor, etching of the passivation 
film 248 is also performed. Because the passivation frim 248 is made of an organie material, such as 
BCB, a dry etching method is used to etch die passivation film 248. 

,00621 Because of ore large size and high resolution trends of the liquid crystal display device, 
a conductive material, such as Mo, having less resis<ance than Cr is used for me dam line 202. The 
inductive materia., such as Mo, is etched by tire dry etching of the passivation film 248. The dam 
fine 202 made of a conductive material, such as Mo, is electrically contacted to a pixel e.ectrode 214 
attire sides of me firs, side contactho.e SC..' and the second side contact ho.es SC1T to SC15". In 
addition, me dam line 202 and tire active layer 236 are etched by me dry etching of me passivation 
film 248. The gate insulating layer 230 is exposed at the bottom surface of me firs, side comae, hole 
SC11' and the second side contact holes SC12' to SCI 5'. 

,00631 Then, as shown in FIG 10C, by patterning a pixel electrode 2.4 on thesurface of the 
resuhan, structure, tire pixe. e.ectrode 2.4 is electrically conmcmd to the side of the dam line 202 
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and physic* contacted to the surface of the exposed gate insulating layer 230 through the fits, side 
comae, SC.. and through theseconds.de contacts SC.2toSC15. Patterning of the pixe, e.ecttode 
2,4 is performed simultaneously while patterning the pixe. electtode 214 of a unit pixel and a 
transparent conductive material, such as ITO, is applied to the pixel electrode 214. 
,00641 Because the first side contact SCI 1 has a wider area man those of the plurality of the 
second side contacts SC.2 to SCI 5, physical adhering force of the pixel electrode 214 and the gate 
insulating layer 230 is sttengtiteneti hy securing a wide contact area between the pixel electtode 214 
and the gate insulating layer 230 having good interfacia. adhering characteristics. Further, because 
the second side contacts SC12 to SC15 are separated a, a certain intervals and have an area smaller 
ta thatof the firs, side contact SCI 1, electrical contact resistance is reduced hy securing a side 
contact area of fine da* line 202 and the pixe. electrode 2,4. Also, in a probe inspection, neeo.es are 
contacted to the firs, side con«ac, SCI 1 having an area wider titan titose of tire second side contacts 
SC12 ,o SC15. Accordingly, tire aligmrten, margin of the neeti.es and me firs, side comae, SCI, is 
secured. UnHke tire re.a«ed art, i, is possih.e ,o prevent tire occurrence of scra«ches on tire surface of 
Ore da* pad region caused by sliding of me needles due to misahgnmem. Accordingly, damage to 
the needles can be prevented. 

[00651 The bottom surface of tire first side contact SC11 has an area wider than tirose of tire 
second side comae* SC12 to SC15. Thus, tire da* pad 2,4 is widely secured ,o an area contacting 
* tire ga,e insulating layer 230 made of SiNx or SiOx having good interfacia, adhering 
charameristics. Because physical adhering force of tire pixe. electtode 2,4 is sttengtiteneti, unlike 
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ft. rela<ed * i. is possible to prevent the pixel decode 2.4 from separating from fine pa.iva.ion 
film 248. 

,00661 After Ore liquid erysla! disp.ay pane! is fabricated, when a TAB defeet oeenrs in a 
m „du,e proeess for e.ectricafiy contacting a da, driver in.gra.ed circuit .o tine da. pad region b, a 
TAB (.ape-automated bonding) method, i, is possib.e .„ prevent the pixe. electrode 2,4 fronr be„,g 
separated part.y or whol.y fronr .he passivation film 248 since tin. adhesion of fine pixel decode 
2.4 is stronger » tire gate instating layer 210 .ban .o the defective TAB. Further, when Ore 

214 and the passivation film 248 from being separated from fine active layer 236. 
,00671 FIG .. is an exemplary view iUusttating a section ofa dam pad region of aliquid 
cryaa. disp.ay pena. in accordance wffin a second embodiment of .he presen. invention. As shown 
inF ,G 1, d a B .mes302and302 + .a,evertical.yart a ngeda,specifiedm te rva. S ,andda a pads 
3.5Aand 3.5B are Cecily connect ,0 the data.ines 302 and 302 + .. Two fir, sidecomacts 
SC2. and SC22 are respective* formed a. fine central portion of fire da.pads3.5Aand3.5B. A 
pteali .y of second side comae* SC22 .o SC25 having an area smafier man drat of fire firs, side 
contacts SC21 and SC22 are respective* formed a. fire top end and fire bottom end of the da. pads 
3.5A and 3 15B so as to be separated from each other a. specified uttervaU. fc fire da. pad region 
of fire Hquid crystid display pane, in accordance with ft. second embodiment of fire present 

SC21 and SC3 . having an area wider firan firose of fire plurality of fire second side contacts SC22 tt> 
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SC25 However, ,. is also possible » form more first side contacts (not .ess man two) in 
datapads315Ato315B. 

(,0681 In comparison with me firs, embodiment of.be present invention, fire second 

paae. of fire second embodiment of fire present invention includes two firs, side con^ SC21 and 
SC3. having an area wider Aran firose of fire plurality of fire second side comae,* SC22 .o SC25. 

3 1 5 A and 3 1 5B through fire two first side contacts SC2 1 andSC3. is secured. Further, mere » 

wiU, fire firs, embodimen. of fire presen, invenfion such una. decries. con.se. resiaance can be 
further reduced. 

,„,69, FIG 12 is an exemplary view ifiustiafing a section of a da* pad region of a liquid 

^^^^^^^'^^^^'"^ ^ 
s^arconsUrrction.oF.G 10C except tirat FIG ,2 has a tiiple deposition surrcnue of aSiNxfilm 
2 47/BCBfi.m248/S i Nxfilm249a S urepassiva,ionfilm348. FIG ,2 has fire same parts fin,. have 

the same reference numerals as in FIG 10. 

,00,0, m fine relaKd art, alfirough fire fiiple deposition sfincture of a SiNx filnr 247/BCB fiUn 
248/SiNx film 249 is applied as fire passivation film 348 .0 improve uuerfacial adhering 
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chafes, when a defective TAB is detached from tine datapad region, the pixel electrode 214 
and fire SiNx film 249 may he separated from the BCB flint 248. In addition, the pixel electrode 
2,4 dte SiNx Aim 249 and the BCB flint 248 may be separated from the SiNx film 247 by betng 
adhered ,o the defective TAB. Thus, interfacial adhering characteristics is not achtally improved on 
the data pad region. 

lmn] However, in me data pad region of me liquid crystal display panel in accordance with 
te third embodiment of dte present invention, on dte bottom surface of dte firs, side comae, SC.. 

good interfacial adhering characteristics, physical adhering force of the pixel electrode 2.4 is 
regi o„, i.ispossib.e.0 preven.thepixe. decode 2,4 andthe SiNx 

separated from the SiNx fihn 247. Thus, interfacial adhering characKristics are unproved by ustng 
tire tripfe deposition sttuctirre of fire SiNx fdm 247/BCB film 248/SiNx film 249 as fire passivation 
film 348. 

„0,2, As described ab^ve, in the data pad region of the Uquid crystiti display device and the 
fabrication method thereof in accordance wim the present invention, by forming fire firs, side 
comae, wide,y a, the centra, portion of the da* pad region, physica, confcc, area of fiUns 
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coding the data pads can be secured. Further, by forming a plurality of the second side 
contacts baving an area smafier ton that of Ore firs, side contact a. Ore edge of One data pad region so 
as ,o be separated from eacb other at certain interval electrical contact area of films supporting the 
datapads canbe secured. According.,, in me modnie process of the liquid crystal display panel, 
when me TAB is de*ched from me data pad region due to TAB defect, it is possible to prevent films 
formed on me data pad region from being separated such mat defects in of me liquid cyan, display 
pane, can be teduced. In addition, by preventing electrical contact resistance increase on me dam 
pad region, pictine quality lowering of me liquid crystal display panel can be prevented. 
,0073! It will be apparent to those skilled in the art that various modifications and variations 
can be made in the data pad region of liquid crystal display pane, and fabricating method thereof of 
the present invention without departing from the spirit or scope of the inventions. Thus, it is 
intended that the present invention covers the modifications and variations of fins invention 
provided they come within the scope of the appended claims and their equivalents. 
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